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4&M&W^gfc£Wt 5 (^H»ffi{C^VNTtt, 7 1/-AF rN, Fr 

N+l(Z)^^4x^n2^©[if^$;^^§^ (Co vNr^^t--2)jb\ nffi (n 

fc£^T#»e>ftfc*fjE£;Wfl$lca£t5v*T, 7b-AFrN+l Plft© 
TfBtf>5£(l0) (c J: »j ? 1/-AF r N+ l (D&wm<nwmmtf%t& 
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I1N + 1(x°,yO) = n(FrN + 1(x,y)) (10) 
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n + 1 owmm 

FrN+l (x, y) : 7 I/-AF r N+ 1 ODIif 

Z(D£o lzm&MB±lZ 7 1/-AF r N+ 1 ®gif £frj i) %T Z> Z. £ IZ J: y 
H3H@I 1 N+ 1 (x° , y° ) #iif^(C0VNT I 1 (x° , y° ) ( = 

iin+i (x°, y° ) ) (Dwmmzmtzm i vmrny thizm 
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HI OJC^^^KUK'&TOtCfeWSaaRjSffp (x, y) ICoVa 
Ttt, -£<Z>8ifi££(Z)&i8tJ^p (x-l, y-l) , p (x, y-1) , p (x 
+ 1, y-l), p (x-l, y), p (x+1, y ) , p (x-l, y+1) 
, p (x, y+1) , p (x+1, y+1) lcH**l*1H*l*JC«»;aT&4lfc 
7 1/-AF r N+ 1 (DmmmzM^^TMft-r&o ZZX\ 7 1/-^FrN+l 

fc#igjR<BB3Hi& IlN+li (x° , y° ) (1 £ igk) fc-TSfc, 
Mlp (x, y) fcfcttSH*ltI 1 N + 1 (x A , y A ) tt, Tfa<Z>5£ ( 1 1 

) (ci'jiifitsr^^t^. ^ (id fc£^T<j>&#MOTdf£j£ 
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1 1 N+1 (x~, y~ ) = O ( 1 1 N+1 (x ° , y 0 )) 

={<M1xI tN+1 1 (x ° ,y • )+M2xIl N+12 (x • ,y ° )+ +MkxI 1N+1k(x ° ,y 0 )) } / (M1+M2+ •• +Mk) 
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= ^ (11) 
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i = 1 
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Kout****, ttftft*p (x, y) ICim*MI*IlN+l ( x - f y 

') ttTSBosS (12) ic,fcy|[ffitsz:i:^T'§5 0 
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[«8] 

I1N + 1(x^y-) = _^ = (MlxI1N + 11 + M2)<I1N + 12) (12) 

<BU Ml= u xv, M2 = (1 - s) X (1-t) 

fySt*^cj:y W fi 1N+1 (x - f y . } * # s^ T ,^ o , 

*l©*W7I/-AFrHl©#0jfc|tI i ( X - f y -) ttI 1N + 
1 (x \ y ") £&5 a 

[0 0 5 2 J 

fc*, ±«T? tt 7 1/ - A F r N + 1 {C*f L TttNTft* LTH 1 ®*ff y u 
-^FrHlMLTW, 7l/-AFrN+U^| CS$7 ^ Fr 

Nt^til(0il7U-AFpHU*#lT%J:W. M7 
[0 0 5 3] 

N+l»Wan.jgt6ftt|| (HUE* (X " , y - } ) r.^.j 
^SiTOSIt^}:^;, »2©iR(7U-AFpH2tWlt*. 3 
3T% »2©»|l57l/-AFrH2<Z>||»JEiE*CDH*ltS:I 2 (x° , y° ).£ 

BitI2 ( x ° ' y° ) iiTIHCD^ (13) »cj:y*ajsfts. 
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Mm20*i7U- A PrH2ttffLT*J:K :<0 W , 

* y # h n * wmmm&wmiz & w « su*® y , r ohm & 

12 (x\ y") fc**^ I*«I2 (x', y-) ttTffi®^ (14) JC 

■fcyamsns. 

[0 0 5 6] 

C3R1 o] 

I2( x -,y-) = f (FrN(x,y)) ( t4) 

6 It, MBEUIKa? U-AF r T 0 tl$7 ^FrN^ 
®Wt5Ii^±« td0 ( x , y) ft*^*. * #fl>CttTBa)5C 
(1 5) fCTrcfJ: ~>IC, M»7U-AFrT0«7l.-AFrNi: 
Wt^i^^I ifflFrT0 ( X , y) , FrN (Xj y) 
«*«ft«m«dO (x, y) tLTM&TZ. ft* fl«idO.(x, y) » 
«*X«ft»7 U - A F P T 0 tmm? U-AF r N *«D*****v*«**a 

[0 0 5 7] 
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d0 (x , y) = | FrTO (x , y) - FrN (x . y) | fl 5 ) 

*Kij^i?ttiiaiii^ 7 1/- a f r t o tmm? u-af r n t 

WtSIICfe^IiiFrTO (x, y) , FrN (x, y) fc©^© 
**f***0MidO (x, y) £LT*ffiLTV**#, 

AFrT 0 U-AF r N u «ttl*CZ>£Hftffi 

Jt«»»7l/-AFr T 0 * ZZtmm? l/-AFrNfflt7h ^5A©^t, 
*f*-r &li*9«lt<z>jBHt U<li t ^ 

7U-AFrTO©itWi^n;^I*7b-AFrN0#liJfe 
[0 0 5 8] 

***ffi#«7tt, *W#H[ffl*«6ICJ:yj|[ffiaftfc« W#d o (x, y) 
1 ®M7 b-AF r H 1 fiJ:tf*2©iH7 b-AF r'H 2 *M*^»y 
ftftTftlROftaftjR. (x, y) JlfcttlCtt, 01 1 (c^ tf - 

^fe*ILTl*«R. (x, y) gfinc^-r^-^ 
tt, WdO (x, y) #*£V\ W^W^7l/-AFrTOfe 
Wl$7b-AFrN«^ W5 ^ ***»a (x, y) i {c 

JEHfc©***. "TlWidO (x, y) ttSlfyKDfcfcfcfifc 

[0 0 5 9] 
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&£mmcw.frmm.a (x, y) &«#ir*±ctty at* 7i/- 

" , y° ) JMfcWictt, Sia»ISI#S5(cfett*«ra«ilctBf«tc 

, (x, y) izMLX. &&mm±<D7 U- A F r N + 1 CDBXtffll 

USTetlfeM (SjRjg* (x° , y° ) ) y^TSttffltt** 
M^rfcJCJ: 9, (x° , y° ) &JR#«. 

[0 0 6 0] 

m&wm®±mm&mmKi3tt&n.»to&a (x° , y° ) sttmsut 

£ fe L T ffi* £ £ I/ - A SrflMf U JK^HttlC £ £ 7 

(i^»^fl7 l/-A<Z>H*CoV*Tttfca*lfeM#«»a (x, y) (ZH»fc*0> 

(x 3 , y° ) fcLTJSHTfc.fcVV, 

[0 0 6 1] 

3£>IC, «!^Bf«©«E»jffi*tceW5iif3llfflI 1 (x \ y ") , 12 (x * 

, y*) tfM'&zftT^zm&iz^ m&mm±izmv%Tfcm&&m<* u° 

JCfeW*a*«»o (x\ y") SrljCffi-tifttf «fcv\, 
[0 0 6 2] 

#J«#8 8tt, il©ilBl7U-AF r H 1 £ Jctffg 2 I/- A F r H 

2€r«i5»J|cm#«7lCJ:»JJ|tmsnfe«*««o (x° , y° ) {CS'^TM* 

TIliFrG (x" f y") &tt5^7l/-AF rG&JRf tS. JI#W 
JCtt, T3B©^(16) C*»;|51CD»W71/-AF r HI feJ:tfi52©#W7 
b-AF rH2©ffSf5I$(0IiiI 1 (x° , y° ) , I 2 (x° , y° 

) zm&&m* (x° , y° ) iz&vmfrmnantztt&izffimmmwzfi 

^M7l/-AFrG©BMFrG (x \ y") 
[0 0 6 3] 
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[«1 2] 

k 

Z Mlxfl2i( X « ( y») + afiCx 0 ,y»)x{l1i( X ».y»)-j 2 j(x«> y°)}] 

*oor.,-)-!=L . ; (16) 

Z Mi 
i = 1 

S(16) (C£v^ k«M7 I/ - A F r Gf4fc^^Ht©I|( 
(x \ y -) ©8jfi«©aE»Jffi*jcH*n*«*K:igyST&*lfc7l/- 
AFrN+l<OW©RTjft»J, r<Z)«rj y ^ T & ftfeWfttf-eti-ehMftft I 1 
(x° , y° ) , 12 (x° , y° ) £J:tfS##»a (x° , y° ) &ft« 

[0 0 6 4] 

#^J&ga&tCfcV^T«, 1$7 1/-AF rNtl^i^7 b-AF r T 0 
£<Z>*BW#*£W5£\ £ 1 Offlffl? U-AF r H 1 (DM&ttmfiXg < StlT 
, ft. 1 ©*W 7l/-AFrHl^j;^2©ir47l/-AFrH2 CDS»#»t Al 

[0 0 6 5] 
[0 0 6 6] 

T»WUfc#, fil^Cb, C r Cov^t tiB*lC^7 1/ - A F r'G#%ft 
3*l£o fit, »«J*^6#i!)&*ifc^7 1/-AFrG (Y) fcitf-fe 
H^Cb, Crfr&#»6ft^7l/-AFrG (Cb) , FrG (Cr) 

«©Wa-ffc©fc«)tca:, SM^Y{Ca^t©*S$7^-AF r I/- A 
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[0 0 6 7] 

) zmmLtLm&izit. tiec^ a 7) iz^ijmi(Dmmy^-^FrHi & 

&T$&2(DMm7\s-&F r G2<DMl&-tZ>mm<DmmUl 1 (x *, y A ), 
12 (x " , y * ) *mfr&ma (x ' , y A ) (C «fc Ul*#W»llt^7 
b-AFrGOlifFrG (x, y) <fc 

[0 0 6 8] 
[Iff 1 3 ] 

FrG(x^,y~) = Qr(x~,y~)xI1(x~,y^) + {l- a ( x - y -)} xI2(x - y - } 

^V^10»|g7 1/-AFr HI, *2©fM7U-AFrH2fiJ:0tI«i« 
^ a < x ° - y° ) S:Mt5*©i:lTlitS 0 Ell 2 {c^-T J: e> lc, #H 
J6^J»©Sm4fe£ffcgfi©«rfm, »Hfcf s -*M0#A#Sft.& (S2) Zl£ 

Wif-^M0^f,^7i/-A5:^ts^ii), Vy^vytf 

7J£*l£ (S4) fc, *>^U>^#Sl©-9->^U>^||ff#iai 6tt, IBM 
Wt7b-A©tS&MlT, Sft©lilfe7l/-A&ilif- ; 5!M 

#©2tt, Sft07l/-A©9^©«$7l/-AF r N±fc«ifl/^ o y^£ieg-f 
3 ess) ii^tc, 7 i/-af r n+ 1 ±izmm^y^ nmm&rfv+zmuL 

^ (S12, si 4). *il#&io&, jka^o^hii 
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ffi«a&tf»ifcS*«ii:K:j:oT, *m*jftM<z>«ti9fc. 3 « 

*»&ft*7l/-Ait^#«©m3lK:# j ffaii: ( B (S 1 6 : No, S30-S40 
) . 

[0 0 6 9] 

tS (S16:No, S 1 8, S20:Yes, S25)„ 
[0 0 7 0] 

[0 0 7 1] 

«f»71/-AFpT0#Waft« (S3 0) 0 fbT, 6 »C J: 

7 1/-AF r T 0 ^gfi 97 1/-AF r Nt<0^t6W©ffi» 
id0 (x ' y) (S3 2) . ^^{c, ffiHftfdOJcarJV^T** 

»ffl#«7jCj:»;M*«»a (x- , y° ) tfJtffiSjft* (S3 4) „ 
[0 0 7 2] 

U-AFrHlW^ (S3 6) , £IB»W#« 5 J: y *2 ©WW? I/- 
AF r H2#BtW3*l* (S 3 8) „ 
[0 0 7 3] 

**, S3 6~S3 8©«S:3 1 n{CffoT*J:<, „ y S 3 0 ~ S 3 4 © 
&JSfc<fctf;*^»/:7S 3 6~S 3 8©«i3aSrife^icffoT%J:V^ 
[0 0 7 4] 
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\ 

flT ' ^«8C6^T±|« (1 6) JCJ:»;Si©» W7U - AFrH 
1©W*I1 (x° , y° ) ii20i^7U-AFrH2©IiI2 (x° , 
y° ) ^M^t, Sf^FrG (x \ y «) *6ft*^7l/-AFrG 

tfmmsti (S4 0) , «is^T-r*„ 

[0 0 7 5] 

±mz$»sT, »IH±©«S©fe«,, #*W**ffi#«2K:j:yFrN+l© 

i*7l/-AFPNi:FpN+U02o©71/-At«^*71/-Aftft 
*tfi^Co^T||iLfe#, «*I*T« (TfcS) 07U-AFrN + t' 
(OSf ST-1) fr6^71/-AFrGfe*#t*W tf* 

, 117^-AFrN (= FrN+0) JK^©ffi© 7l/ - AFrN + 

t (l£tST-l) tco^t, Dli#IflU:C0X|t«iu Stt«(»0|5i © 

»H7l/-AFrHltm. ft*, *10iH7U-AFpHltOI«« 
* I 1 t (x° , y° ) £?Z o 

[0 0 7 6] 

lt*7l/-AFpNK:#LT, ^■«±®7U-AFrN+t©B* 

H^fd^Ci^ 7U-AFpN+t(:^t^ 2 ©»7l/-AFpH 
2 1 ^ rflt5 « ^2©iF47U-AFrH2t©SiiH2t (x° 

. y° ) t?z 0 

[0 0 7 7] 

-AFrHlt, FrH2ttI»#ttftHt4l*fl« a t (x° , y° ) ft 
[0 0 7 8] 

fL1, 1 ^4:^2©Sri7 1/-AF r H 1 t, FrH2 

t t (x- , y" ) IC^jMW t ^^( CflW j 
tf^zifcJCfcy, «*W*©itftJffi*»Ci3V*TH**F r G t (x \ y") ft 
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****n**:7U-AFrGtfc****. JfcttJcfc, TIBOD^; (18) }C 
<fc^l«7l/-AFrHlt^^20^7b-AFrG2t®^ 

t5Hi0SiiI i t (x- . y ) . i 2 t (x- . y ) ******* 

ffftat (x- , y- ) fCJ:ya*# l t tt ||[t'* i:t%|(cMM|Jtftflv ^ ^ 

^7l/-AFrGtfflIifFrGt (x \ y") fclRfc-**. 
[0 0 7 9] 

[» 1 4 ] 
k 

_2Mtix[l2ti(x»,yo) + ati(x o y o )><{nti(x0 y0) _ I2tj(x0 y0)}] 

" k " (18) 

I Mti 
i = 1 

*S, * (1 8) iCfc^T, ktt^7V-AFPGttftt)^M 
®S»A* (x \ y -) ©82«c|i|| Ca | tft4Wci , J3T6|lfc 

*I 1 t (x- , y° ) , I 2 t (x- , y ) fej:0t«*«»a t (x° , y 
[0 0 8 0] 

*LT, Wj«7I/-AF r Gt SJmtfirfcCj: »J^7U-AF r G 
Aft^Ctt, TB©3f(19) CJ:y^71/-AFrGtft 
^tSII^iKtS^^^ M7^FrG« tt FrG ( 
x \ y *) 

[0 0 8 1] 
[115] 

FrG (x~, y~ ) = £ FrGt (x~, y~ ) (1 g) 

t = 1 
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# 

[0 0 8 2] 

*7c, 3«±<5S»©7l/-^?.M7l/-AFrG^tSil^ 
W«©«f«ffi*lCov^TH*«€:*'rsig 1 (DWm? 1/-AF r H 1 t fcj:tf|f? 
2 0if|7 1/-AFr H2 tMiClM©l*« a t (x * , y") 
#LT : feJ;VN 0 itf)|§£\ #7l^-AFrN+t (l^t^T-1) [Co^T, 
#7l/-AFrN+t©BfiFrN + t (x, y) &itejffi«<Z>£T<Z>&&jg 
WcSJUMfTTMNlI lN+t (x\ y")tmii«Ilt (x \ 
y A ) St tS« 1 ©»K|7 l/ - AF r H It &Mt5. fit, ±T<D7V 
-AFrN+tlCo^tfj^t^^iint (x-.'y") ^ 2 CD*g 
^7l/-AFrH2tfflBilI2t (x \ y") £ fcflngfS 3 £ {C£ »J & 

F r G§r^f#-rtl«j:VA 0 
[0 0 8 3] 

=£#&&iCfc, TIBCD^; (20) &C^~tJ:e>{C, ^Tffl7l/-AFrN + 

tfCoVMT, lteH*®gftj£*K:&ttSHfMBl IN+t (x \ y") £H 

-eit, « (2i) {c^f «fce»{c, mmmi it ( x * , y a > 

MI 2 t (x \ y -) (x * , y ") tC<fc y S»#ttflm-f S 

3iliCJ:Ucp^M7l/-AFrGt fbt, ±83^ (2 0) fC^fJ: 

e»tC, ^M7l/-AFrGt S:iIIIt53i:(CJ: y^7 r GS^ 

[0 0 8 4] 
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[»1 6] 

I1N + t(x".y') = *(I1N + t(x°,y»)) 

={ (M1xl 1 N + tl (x ° ,y " )+M2xl 1 N + t2 Cx • .y • )+ - - . +Mkx1 1 N+tk(x • ,y • )) } / (M1-HVI2+ • • • +Mk) 
k 

E MixI1N + ti(x°,y°) 
i = 1 

= (20) 

k 

I Mi 
i = 1 

fiUl1N + t(x°,y 0 ) = II(FrN+t(x,y)) 

FrQt (x*. y~ ) = at (x~ y" ) x I It (x". y" ) + { 1 - at (x*. y" ) } x 1 2t (x~, y~ ) (21) 

&£> 3^±fflii[ffl7l/-A^f ) ^7l/-AFrG^||t-5i^ 

7 Is - A F r T 0 Ktttttt* S *l * fc «b, » W« J: IK «*«jR% 7 1/ 

*#wm*M&+*m i » *xrm2 v>mmy u-a ffhi, f r h 2 

[0 0 8 5] 

M#T-*-^M0©fltM^^';^-ri3J:t>*^i/-Ai/- hi:, «t e> fc-f * 

^7 xttmwmo)? v-^omm-v-j xizM-rzm^t.izm 

^^^t-S^7L/-Ai:©iif##tt{C»^V>T7l/--ACDRS:^-rsr^}c 
[0 0 8 6] 
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[02] 
[03] 
[04 ] 

(7)0 

[05] 

/t y © « & gffi f£ i- s ft (» m 

[0 6] 

0 1 IC j*?*Mtej*g*(Z) *ifc#« 1 0 ®M few* :f n y * B 
[07] 

[0 8] 

[09] 

y U- A F r N + 1 (7)M^-®^^©#J y Srl^t § fc&00 
[010] 

[011] 
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[04] 





FrN+1 



P1 




FrN+1 




FrN+1 
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[06] 
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[08] 



1-v 



b<* 



7^ 



b(x-1,y+1) r b(x,y+1) ^-b(x+1,y+1) 



If 



b(x,y) 



It2 



j- t ^_il^ b(X+1 ' y - 1) 

^b<x-1,y-1)^b(x,y^ 



/ 



b(x+1,y) 



[09] 



FrN+1 




FrH1 
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[010] 



1-v 



p(* 



p(x-1,y+1) r p(x,y+1) r p(x+1,y+1) 



1-u 



:H1N+11 



[011] 

a(x,y)f 



\ — V" 

^p(x-1,y-1) ^p(x, 



<C= 



nN+12; 



1 
1 

1 

s ; 1s 



r 



•P(x+1,y) 



t 



1-t 



P(x+I,y-1) 



P(x,y-1) 




d0(x,y) 
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